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chlorate is known to contain 6 equivalents of oxygen, hence the equivalent
of potassium chloride, x, is given by :

6x8: #=49-8102 : 77-4023 ;   .'. x= 74-59.

14-427 gm. of potassium chloride gave on precipitation with silver nitrate
solution 27-732 gm. of silver chloride, hence the equivalent of silver chloride
is given by ?4.59 . ^ 14.427 . 27.732 . ^ x= 143.37.

101-519 gm. of pure silver when heated in a current of chlorine gave
134-861 gm. of silver chloride, so that the equivalent of silver is given by

143-37 : x= 134-861 : 101-519 ;   /. a?= 107-93.

Hence the equivalent of chlorine is 143-37-107-93 = 35-44, and the
equivalent of potassium is 74-59 - 35-44 = 39-15.

In 1895 Morley determined the combining ratio of hydrogen and
oxygen and found 1 : 7-9395 ; Scott (1893) and Burt and Edgar (1916)
found 1 : 7-938. The equivalent of chlorine was determined with re-
ference to hydrogen by Dison and Edgar (1905) and Edgar (1908) by
burning hydrogen and chlorine together, and by Gray and Burt (1909)
from the density of hydrogen chloride gas, and the decomposition of the
latter by heated aluminium with liberation of hydrogen. The equiva-
lent of chlorine so found, 35-187 (H = l) referred to oxygen = 8-000, is

thus                       35-187 x 8-000-^7-938 =35-4:58,

which differs from Stag's figure by as much as 1 in 1500.

The modern equivalents of most of the important elements are based
on the equivalents of silver, chlorine or bromine. Oxygen appears in
few direct ratios and practically no oxides are suitable for exact analysis.
The oxides of metals cannot usually be obtained sufficiently pure.* Of
the fundamental secondary standards, bromine forms a most unstable
oride, the oxides of chlorine are explosive and difficult to prepare in a
state of purity, and pure silver oxide cannot be obtained. On the
oxygen standard Stas's value for nitrogen was involved as an inter-
mediate link in the ratio silver/silver nitrate.

To find the combining weight of nitrogen, Stas dissolved a known
weight of pure silver in nitric acid, evaporated the solution to dryness,
and weighed the silver nitrate. He found the ratio silver /silver
nitrate = 100 : 157*484, and from the equivalent 107-93 of silver he cal-
culated the combining weight of nitrogen as 14-05. Gas densities and
analyses of gaseous oxides or nitrogen, however, showed that the value
was lower, viz. 14-008. T. W. Eichards found that Stas's silver, distilled
in a lime retort with the oxyhydrogen blowpipe, contained a little
oxygen. Richards prepared his silver by reducing recrystallised silver
nitrate and fused it in hydrogen.

* It is commonly stated that " hydrogen combines with only a few elements "
and that " oxygen compounds are more suitable for analysis than hydrogen
eompopn-ds *'. Neither of these statements is correct in the light of modern